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Preliminary investigations on the intake of ion drinks
Wataru Motokawa* / Raymond L. Braham** / Kaori Ishii*** / Masao Ozaki***

Parents and guardians of Japanese infants attending a dental clinic for their first routine dental examination were surveyed about their attitudes toward and understanding
of the effect.^ of ion drinks. The survey questioned the experiences resulting from
administration, motives for use of the drinks, time of starting use of the drinks, and
understanding of the relationship between the drinks and dental caries. In addition, the
hydrogen ion concentration of various ion drinks commercially available on the Japanese market were measured in relationship to cariogenicity. Slightly more than 70% of
the infants had been given ion drinks. The most frequent reason for using the drinks
was because it had been recommended by the pediatrician followed by the belief that it
was good for the health. Seventy-five percent of the infants were taking the drinks before I year of age. Ten percent of the infants were given the drinks in a nursing bottle,
and 58% of the guardians answered that the drinks had no deleterious dental effects,
indicating their poor understanding of the situation. Most of the drinks had a highly
acid hydrogen ion concentration (below pH 4), indicative of extreme cariogenicity.
(Quintessence Int 1990,21:983-987,)

Introduction

The present day dentist has a bewildering array of
tools and techniques aimed at combating dental disease and working for its prevention. These range from
vastly improved instruments and constantly developing restorative materials to ever-improving preventive
techniques, such as fluorides and sealants. Unfortunately, the medical and dental sciences still have not
found a means to rid the mouth of cariogenic microorgatiisms, and constant vigilance remains the sole
defense against the ravages of dental caries.' The pediatrician and pédiatrie dentist, in particular, must use
all tbeir influence to foster an awareness among pe-
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diatric patients and their parents as to the necessity
of good dietary habits in the prevention of dental caries in tbe primary dentition.' '
Tbe autbors, in tbeir respective pédiatrie dentistry
clinics in Japan and the United States, are currently
encountering a substantial number of young patients
wbo exhibit a high incidence of gross dental caries in
primary teeth (Figs 1 to 3). The bypotbesis was proposed that this particular type of dental caries tnigbt
be caused by excessive consumption of ion drinks,
because parents and guardians are becoming more
aware of tbe carie s-causing potential of carbonated
drinks (sodas), fruit juices, and candies in infants and
cbildren.
Pediatricians, particularly in Japan, tend to recommend ion drinks for infants who are in danger of
dehydration as a result of fevers or diarrhea. It has
been suggested tbat ion drinks are an effective means
of supplementing electrolytes becatise of rapid absorption in tbe body.*'^ With increasing public health
awareness and intensive commercial media campaigns,
particularly on television, the consumption of ion
drinks has escalated rapidly. In spite of the fact that
commercial ion drinks are closely related to high-acidcontent carbonated drinks and fruit juices, many parents and guardians regard these drinks as beneficial
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Fig 1 Case 1. Twenty-four-month-old boy who had been
given ion drinks in the nursing bottle every night since he
was 10 months old.

Fig 2 Case 2. Thirty-four-monlh-oia giri who had been given ion drinks in the nursing bottle at night from the ages
of 9 to 30 monfhs old.

Fig 3 Case 3. Thirty-two-month-old girl who had been given ion drinks in the nursing bottle since she was 18 months
old.

from a health .standpoint and do not realize their caries-causing potential. As a result, parents tend to use
them over extended periods in infants' nursing bottles
when it really would be much better, from a dental
standpoint, to use plain water in the bottle.
In the light of the cariogenic potential of ion drinks,
a study of parental perception of the nutritional and
health value of ion drinks was undertaken. The purpose was to determine if the parents understood that
these drinks are potentially destructive to children's
teeth and have a relatively small beneficial, if not damaging, overall effect on children's long-term health or
if they were merely following the pediatrician's advice
with blind faith. At the same time, different ion beverages commercially available on the Japanese market
were investigated for their constituents and pH values
(the lower the pH value, the greater the cariogcnicity
of the drink) in an attempt to detenninc their potential
for destruction of the teeth of the yotmg patient.
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Method and materials

A fact-finding survey on the intake of ion drinks by
infants and young children was carried out at a public
health center in Fukuoka, Japan. The subjects surveyed were 196 parents and guardians of infants and
of young children brought to the dental clinic for routine dental examination at the age of l'/i years. Specific topics addressed in the survey were:

1. Whether there was any experience of ion drink
administration. Had the patient ever been given any
ion drinks by the parent or guardian?
2. If the answer was the affirmative, what was the
motive for using ion drinks? Was it on the parent's
initiative or was it recommended by atiyone and, if
so, by whom?
3. At what age were the ion drinks first consumed?
Quintessence international
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Fig 4 Motives for administration ot ion drinks.

Fig 5 Age when ion drinks were first given.

4. Was the ion drink given in a nursing bottle or was
it administered from a cup?
5, Was there any understanding of the possible relationship between the use of ion drinks and the incidence of dental caries?

glucose are added to ion drinks not only to improve
taste but also to accelerate absorption of potassium
and sodium.'""
The ion drinks known as sports drinks contain high
levels of carbohydrates. An additional incentive to excessive consumption lies in their easy accessibility and
high visibihty in vending machines. This creates a definite dental hazard.

AdditionaUy, to assess their potential acidity and
cariogenicity, the pH values of various drinks commercially available on the Japanese market were measured at normal room temperature (25 ^C) with a Beckman pH meter.

Results and discussion

fact-finding survey on intake of ion drinks
What was the experience of ion drink administration!'
Of the infants in the survey, 70.4% were reported to
have drunk ion drinks. An infant of this age has usually compieted weaning and may be considered to have
a reasonably well-developed sense of taste.
Desor et al'" investigated the taste preference of
human infants for sweetness and found that infants
do discriminate between water and sugar solutions,
demonstrating a distinct preference for the latter. Furthermore, because infants are fed lactose, in the form
of mother's milk, from the period immediately after
birth, they show a high taste sensitivity to sweet foods.
A close relationship is reported between the adult rating of sweetness and the apparent preferences of the
newborn.'" Ion drinks marketed for children are adjusted to appropriate levels of sweetness for administeration to infants. However, low concentrations of
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IVhat was the reason for giving the infant ion drinks?

The overwhelming motivation for administration of
ion drinks (58.4%) was that they had been recommended by pediatricians (Fig 4). The next highest category (24%) was the belief that they were good for
the health.
The body of an infant contains a higher percentage
of water than that of an adult, and it is easy for an
infant to run a fever. Furthermore, diarrhea and vomiting can easily deplete the bodily fluids of an infant,
leading to rapid dehydration.^ In such circumstances,
it has been considered a good idea to give infants ion
drinks to supplement bodily water and electrolytes.
However, this is a dangerous policy from the dental
health aspect when followed for any length of time. It
should also be noted that the various electrolytes (for
example, sodium) contained in ion drinks can lead to
dangerous imbalances and fluid retention when the
ion drinks are consumed on a daily basis, leading to
adverse effects on both dental and bodily health.
When were the ion drinks first consumed? The period
from 7 months to 11 months of age was the most
predominant time for first consumption {Fig 5). Seventy-five percent of the infants had been given ion
drinks before 1 year of age. This figure considerably
exceeded expectations and indicated the great extent

985

Dental Research

5 (pH)
AQUARIUS
AOUARtUS (LEMONI
GATO RADE |GRAPEFRUIT|
G ATORA DE ( LEMON |
C O - O P SPOBTDRINK
TER A RACING
hJCAA
POCARI SWEAT
RUGBY
AOUA SANA FOR INFANT
AQJALYTE FOR INFANT

to which the consumption of ion drinks has pervaded
daily hfeIs the ion drink given to the infant In a nursing bottle?
Approximately 10% of the infants were given the
drinks in a nursing bottle. This result confirmed the
previously reported major influence on the incidence
of nursing bottle dental caries.'^"'^
Was there any understanding of the relationship between the use of ion drinks and the incidenee of dental
caries? Oí the respondents, 39.6% said that ion drinks
did increase the incidence of dental caries, 58.0% believed that there was no relationship, and 2.4% had
no opinion. In this context, it should be noted that
the so-called civilized diet is anything but moderate
and there is an overindulgence in all manner of tasterelated "fad foods."
Parents are increasingly aware of the caries-causing
potential of candies, sodas, and fruit juices. However,
little information exists as lo perceptions regarding ion
drinks and sports drinks. The average consumer tends
to accept many of the claims of media advertising
without question, and the food industry is noted for
the excessive nature of its claims. As a result, the dangers to dental and general health are not fully perceived. When parents and guardians consider prevention they think of juices and candies. Commercial advertising implies that ion drinks are to be held in the
same regard as water or iced-tea, so the consumer is
hkely to view them with a false sense of trust. Parents
need to be educated to use them with the same mod-

9S6

Fig 6 Hydrogen ion concentrations
of various ¡on drinks.

eration that is afforded to other readily acknowledged
cariogenic agents.
Measurement of the pH values of ion drinks
Fignre 6 presents the pH values of various ion drinks
commercially available on the Japanese market. In
most cases the values were below pH 4 (equal to the
acidity of fruit juice). In two instances, the value was
below pH 3. In addition to these low pH values, ion
drinks are known to contain glucose, sucrose, and
fructose. Numerous reports have documented the decalciftcation of tooth substance by soft drinks,'*"-^
There is every reason to believe that ion drinks possess
the same potential to decalcify tooth substance.
Birkhed"' measured the plaque pH of orange juice,
orange drinks, cola, and two sports drinks and found
the same pH changes in dental plaque with all these
beverages. However, there was a somewhat smaller fall
in pH noted after consumption of the sports drinks,
which was believed to result from the lower concentration of sugars in these products. Birkhed^-* concluded that fruit juices, fruit drinks, carbonated beverages, and sports drinks could be expected to have
the same, or almost the same, cariogenicity.
Conclusion
This investigation shows that ion drinks and all other
sugar-containing soft drinks, sodas, and juices possess
Quintessence International
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the same potential for decalcifying tooth substance if
they are consumed in an indiscriminate manner. The
ion drinks have equal, if not greater, acidity.
Accordingly, it is important that the parents and
guardians of infants and young children be instructed
as to the dangers of overindulgence iti the consumption of ion drinks both from a dental and general
health standpoint. Physicians (pediatricians) and dentists are in the position most suited to educate parents
and children as to the maintenance of preventive care,
and practitioners must use all their influenee to this
end. Unfortunately, the rigors of the modern-day medical education leave httie time for attention io dental
considerations. It has been the experience of the authors that many physicians and pediatricians are delighted to learn some of the basic concepts of dental
care from their dental colleagues, and every opportunity afforded the dentist should be used to achieve
this end. Specific opportunities might include presentations at pediatric grand rounds in the various
teaching hospitals, continuing education seminars,
and medical meetings at which topics of general interest are sohcited. In carrying out this mission it is
important that the dentist approach it in a spirit of
professional cooperation, rather than one of condescension, to prevent ahenation.
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